Temperature and pH studies of short tandem repeat systems using capillary electrophoresis at elevated pH.
The DNA secondary structure can affect the migration time and precision of DNA separations in the physical gels used in capillary electrophoresis (CE). To counteract these effects, DNA typing is performed using elevated temperatures (60 degrees C) and high concentrations (7 M) of urea. These conditions affect the precision and lifetime of the analysis. To better understand the effects of these conditions on the reproducibility of DNA migration, we examined the effects of temperature and pH on short tandem repeat (STR) analysis using the PE/ABI 310 Genetic Analyzer. Separations were performed using the Profiler + multiplex system, a set of coamplified STRs with a 4-base repeat motif, labeled at the 5'-end using fluorescent dyes. The analytical separations were obtained using a commercial buffer at pH 8 and an experimental buffer consisting of 3% hydroxyethylcellulose at pH settings ranging from 8-12. Multichannel laser-induced fluorescence detection was used. Temperatures were examined from 30-70 degrees C. The results demonstrate the fact that highly efficient separations can be carried out at alkaline pH. In addition, improvements in temperature stability were seen when compared to results at lower pH. However, high concentrations of urea were found to be necessary to achieve optimal resolution.